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We would like your comments an~or concurrence on the attached
paper recomtnen~g the unclassified release of information
(Appenti A) compiled by Dr. Wright Langhm on the production
of strontium-90 in U. So nuclear weapons operationsO

The comments of the Department of Defense will slso be obtained
before presentation of the paper to the Ccmuission for action.
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Proposed Release of Itiormation on Strontim-90

production

:;4

Report to the General Eanager by the

Director of the Division of ClassL.ficatlon

. . . . The l?roblem
No.

To consider the ‘declassificationof the fact that U.1.

weapon test series and the Hiroshima and Nagaski bombs resulted in the

release of certain quantities
of Sr-90, specifically the data presented m

table 1 of Append= l!.

Redwing)*

the tOtd

less than

Summry and Discussion
.

2. Presently, attempts to assess the radioactive
fallout hazards from

Sr-90 of continued:testtig of nuclear weapons must
rely heavily on eXLra-

. data)

polations of measwements of contamination levels (ProZectSunshine

resulting from nuclear weapom tested.
k~sence of specific information

. .

regarding actual production of stront~um m nuclear

weapon tests has been

a major weakness in such etirapotitions.
Howeverj an assumption of a

. .

uniform testing rate of 10 megatons of flss~on peld per year

over the

.. .

past five years has been used which appro-tes the total flsslon peld

in all U. S. devices detomted thru Redwing”
The table in the attached

report (A#pendti A)”r”presentsthe total Sr-90 activity produced by each

United States nucle=’weapon

.

operation through the year 1?56 (Operat~on

These totals are sub-divided into two groups, namely:
(1)

.

Sr-90 activity produced by weapons with total ener.~ peld of

oO activity produced by weap~ns
1 megaton and (2) the total Sr-,

This division is important
with total energy yield of more than 1 megaton.

is as much as only the weapons wth pelds of 1 megaton or

greater make a

. .

major contribution to world-tide fall-out.
The publ. .

r-

mation will permit a more
,M @MW&#c&C %WNda$?Fdeflndaccurate eval~tion ’ofthe

‘“s

ranamittal
manner ~
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the world-wide fal~out
of Sr-90 produced in U. S.

nuclear detonations”
.

3. In compiling the
data in table 1 of the

attached report (Append=

Occwing in the

A) considerationwas given to

the amomts of fiss~on . .

and to the variation of Sr-90 f~sslon

various components of the weapon

. .

,.,. Thml the total Sr-90 produced for a specfilc
yield with weapon t~e”

all the devices
detonated may be released,

where yields of
Japanese bombings, Crossroads,

and
operations>

as uncbssified}
namely, Trinity>

. ...
of fission

Sandstone wo~d show that the Sr-90 production per k~loton,.,. ,,,.,

!

yieldvaried for these tests:
;romd641/1
~i5sion yield

27 kt
Trinity

~ kt*
Japanese

49 kt
crossroads

106 ti
Sandstone

@rem data released (18

From Table 1
Average Sr-?O/ti

curieS
5r-90 produc-
tion kilOcuries

63
1.7

85
3*5

67
3.3

322
12.9

and 23 W)

..-

From this variation ’tiaverage

rate of Sr-90 production,

it would be

.,. ,‘ ..’, . teStS wer~
composed of

possible to conclude tkt the devices D these
.,,.. ;,.

different t-es ’’oi-fissionablematerial.

The type of fissionable material

unclassfiiedo
The.. .,.. , “’and Crossroads devices ~s

used in Trinity, Japmese
‘rate of Sr.9C)production Per

kiloton yield for the Sandstone

higher avera&e . .

Sr-90 production in the f~sslon

of u-235 and

tests and the knom data on

pu-239 would indicate
that a large part of

the yield of the Sandstone

it would be impossible on

devices resdted from fission of U-23~” However>

the basis of this info~tion
alone to establish the actul

the fissionable material which was U-23S.

It is concluded,

that this info~tion does
not reveal any classified weapon
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therefore~

design i~?ormation.
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T’romthe data in table 1 (Appendti A) on Sr-90 production and an assumed

average fission yield of Sr-90> it would also be p~ssible to derive an

approximate total fission yield figure
for any of the listed operations,

both in termf of weapons with total yields of less 1 megaton and those

with total yields of over 1 megaton.
It would thus be p~ssible to derive

a total fission yield for all U. S. operations through the Redwing

Operation of approfiately 46 megatons. This is more accurate than

the SO megaton figure given in the Joint Committee on Atomc Energy

Hearings as the total fission yield of all U. S. weapons tested thru

195’7. (See Appendti B).

4. Since the yields of onlya few devices
in PFG operations subsequent

to Sandstone, have been phlfied or may be declassified and yield infor-

mation exchanged with the British has been carefully selected to avoid

giving the total energy yield in any gSven operation, it would not be. .

possible to derive fission - fusion ratio information on the thermonuclear

tests in these operations- Therefore, it is recommended that the data
.. ;, :

on Sr-90 pro-duc”t”ionpresented in Appendix A be declassified subject to,. ,}.,+.
., :. .,.

the following provisions:
~,..!’:~ - t.,’

(a)

(b)

(c)

That release of additional.,,, .,

Operations IVY, Castel and

devices) will be careftiy

yield information on tests in the

Redwing (those involving thermonuclear

reviewed prior to any exchange or

declassificationof such data

Data on fissionable material used in individual devices after

Crossroads operations is not to be released

Similar information on Sr-90 production for subsequent test
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operations involving thermonuclear tests will be evaluated to

determine if data on fission - fusion ratio is revealed, prior

to its declassification.

..... -

Staff Judgments

~. The Tlivisionsof Biology and Nedicine, lWlita~A pplication,

Intelligence and ~fice of General Counsel concur in the recommendations

.... . .. .--, . ,.
of”this paper.

6. The

(a)

(b)

(c)

(d)

Recommendations

General Hknager recommends that the Atomic Ener~y Commission:

Determine that the data on strontium-90 production from U. S.

nuclear weapon operations through Operation Redwing, presented

in Appendti A, may be published without constituting an undue

or unreasonable,risk to the commn defense and security-

fiotethat,the DCflcomments and concurrence in this action

are attached as Appendh Co

Note that no public announcement is required since the compiler
;.

of the i$fomtion, Dr. Wright Langham, plans to use these data

in a paper to be published.

Note that the JCAE and the GAC will be

declassificationaction by letter such

notified of this

as that attached

Appendix D after the DOD concurrence is received.

.,... ....- .. ..

,

as

,.”.,”*’.;.+’

amm
—-



.- ,.*.. . . .... .. . - ----- ~. --- - f

-~xv ~“ ; --–-&_
---4

f

,___ .. .

‘y.;~ .3 W!!t ~ ‘“.-
nfipRenbc A1l

Table 1* Strontium-90 Production from United States Nuclear#
Weapons Test Operations

Strontium-90 Production (kilocuries)
Less than Greater than

Datea Operation and Site 1 ~~b 1 ~mb Total

Trinity (New Mexico)

Japanese Bombings

Crossroads (Bikini)

Sandstone (E172)c

Ranger (NTS)C

Greenhouse (Em)

Buster-Jangle (NTS)

Tumbler-Snapper (NTS)

Upshot-Itiothole(NTS)

Ivy (Em)
)*

Castle (EFG)

Teapot (NTS)

Redwing (E’R3)

1.7

3.5

3*3

12.9

4.2

52.0

Iz.o

30.1

92:3

19.0

85.8

--

-.

--

--

--

--

--

--

--

3629,S

862.0

Total 325.3 4491.5

Total (per cent) 6*8 93.2

1.7

3*5

3.3

12.9

b.2

52.0

8.5

12.0

30.1

3721.9

19*O

947.8

4816.8
--

a. Where an operation consisted of more than on detonations the date
given is approximately the midpoint of the series.

b. Based on total fission plus fusion field.
c. El% and NTR refer respectively to the Eniwetok Proving Grounds in the

Marshall Islands and the continental Nevada Test Site.
+$ Combined for declassificationpurposes.
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Excerpt from Joint Committee on Atomic Zner&y Hearings on the

IlvatWe of Radioactive Fa~Out and Its Effects on ]~anltjJue ~ - 7Y.,

1957, pa{:e770:

IIsenatorANDERSON. I tried to say at the present level of putting

fission products into the atmosphere. I am trying to

term if I can use it. If that is not a correct one I

can give me a better one.

get some fixed

am sure Dr. Langham

Dr. NEUMAN. I am not clear what present level of testing has been

assumed. I take it tobe based on measurements up to the fa~ of I-956.

Dr. LANGHAN. It has averaged roughly 10 megatons for S years.

This does not

few weeksllo

include that the Russians and British have done in the last
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To be added after receipt of D@

the proposed declassificationaction.

IJLCcomments are to be requested

comments and/or concurrence

by letter such as attached.
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Draft letter to M31itarY IAaison Committee:

/’ 1. The Commission has determined
that data in the attached table

on total strontim.-9O prodmed in
U. S. nuclear weapons operations will

not reveal weapon’desi@ “Wormation”

2. However, it wouldbe possl~le to derive, using an average

fission

an approfiate_total fission yield for each test
operation

yield for Sr-90,

in terms of detonations with total energy @elds of less than 1 megaton. ...--.,.-~--,- “’

of greater than 1 megaton.
The total

and those with total.emrgy yields

fission yield for all operations thus derived from the data

in the attached

table,is appro~tely 46.megatons* This is more accwate than

the 50

megaton fission yieldfigm presented in the Joint

EnergY Hearings of June 5-7, 1957 on ‘~TheNature of

,.
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CommAttee on Atomic

,*
,,,.’..
,,,

~adioactive Fallout and
!“

the information on
.’/Its Effects on Mann. ‘C

3. The Commission believes that the release of

strontim-90 production in U.
S. nuclear detonations as presented in the

attached table will permit a more
accurate evalmtion by the scientific

fallout on str9ntim-90. ,,
,,,‘.

reveal more accurate
,,,,,,
.~i

S. nuclear weapons
t‘:5:
:>,,.,.

public of the radioactive hazards from world-tide

4. Since the data in the attached table will

information on the total fission yield of each U.

operation than has previow~ been published, we would apprec~ate the

Department of Defense comments and/or concmrence on the possible

publication of this 5nfo~tion.

Attachment:
As stated above.
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Table 1.. Strontim-90 Production from United States

,’ VleaponsTest Operations

3

NTuclear

Strontium-90 Production (kilocuriAs)
LeSS than Greater than

Datea ‘ Operation and Site 1 ~~b 1 ~~b Total

,,,, .,..*
i,.,

Trinity (Hew Mexico)

Japanese Bombings

Crossroads (Bikini)

Sandstone (Em)

Ringer (NTS)

Greenhouse (EF’G)

Buster-Jangle (NTS)

Tumbler-Snapper (NTS)

Upshot-Knothole (NTS)

Ivy (EFG)
)*

Castle (EFO)

Teapbb” (NTS)

Redwing (EFG)

al
Total (per cent)

1.7

3*5

3*3

12.9-

4.2

5’2.0

8.5

12.0

30.1

92.3

19.0

85.8

--

--

--

--

--

--

--

-.

3629.5

--

862.0

325.3
6.8

4.491.5
93.2

1.7

3*5

3*3

12.9

4.2

52.0

8.5

12.0

30.1

3721.9

19.0

9h7.8

)4816.8
--

a. Nhere an operation consisted of’more than one detonation, the date

given is apwoximately the midpoint of the-series.
b. Based on total fission plus fusiorifield.
c. EFG and N’TRrefer respectivelyto the Eniwetok Proving Grounds in the

Marshall Islands and the continental Nevada Test Site.
x Combined for declassificationpurposess
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Draft letter to Joint Committee on Atomic Energy

..

>,...

and GAC:

,.” ‘.. . . .
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The Commission has declassified the

total strontium-90produced in the U. S.

Redwing. The Commission does not plan a

attached compilation of data on
,...,.,..

. .::,.+
\;-

nuclear weapons operations through
..-,y
,.,

,:..:,.;#:<;,;-&,:$

public announcement of the fact
‘.‘-,;:,::$+.+;.,,;;,’,,

this data has been declassified. A paper entitled
x:~*,~

l~Natwe of Radioactive ,.,;‘.,$,,.,,~,

Fallout and Its Effects on Manficontaining these data will be submitted
.,

by Dr. Wright Langham for publication in a scientific journal. ,...

The Commissionbelieves the publication of this information will
,,,,,.
,.
,’.

enable the scimtific public to make a more accurate evaluation of the
~,.;,
.,..:‘

,,,\,’
radioactive hazards

of nuclear weaponst

from world-wide fallout of strontium-90 due testing
.,!,
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